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(54) METHOD FOR PROCESSING IMAGE DATA AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide the method for processing image 
data and device therefor which can execute a fixed 
smoothing processing or sharpness emphasis processing 
regardless of the picture element density of image data 
to be outputted. 

CONSTITUTION: A CPU 30 reads mask size data M and 
a sharpness emphasis coefficient K according to picture 
element density data P of the image data to be 
outputted and outputs these data to a mask size 
controller 34 and a storage part 46. The mask size 
controller 34 controls a sub scan direction adding part 
40 and a main scan direction adding part 42 and 
generates inmask added image data T. The in-mask 
added image data T are subtracted from data M2S by an 
adder 44 and supplied to the storage part 46. In the 
storage part 46, the image data is made K-fold based on 
the sharpness emphasis coefficient K, and these image 
data are divided with M2 by a divider 47 and afterwards 
added with image data S by an adder 48 so as to obtain 
sharpness. 



LEGAL STATUS 

[Date of request for examination] 20.03.1 995 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2936085 

[Date of registration] 04.06.1999 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 




http://www19.ipdl.ncipi.gojp/PA1/resiilt/dfttail/main/wAAASsaqhYDA4051437 2005/03/11 



* NOTICES * ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-data-processing approach characterized by performing data smoothing to 
said image data to the image data set up and outputted to a predetermined pixel consistency 
using said perimeter image data of the range set as said predetermined pixel consistency by 
carrying out proportionally [ abbreviation ] in the image-data-processing approach of performing 
data smoothing to the image data concerned using the perimeter image data. 
[Claim 2] In the image-data-processing approach of performing sharpness emphasis processing 
to the image data S concerned to image data S set up and outputted to a predetermined pixel 
consistency using the perimeter image data Said image data S after generating Anh Sharp image 
data U by performing data smoothing to said image data S using said perimeter image data of the 
range set as said predetermined pixel consistency by carrying out proportionally [ abbreviation ], 
The predetermined sharpness emphasis multiplier K is used and it is [ said Anh Sharp image data 
U and ] S* =S+K- (S-U). 

Image data S* to which it carried out and sharpness emphasis processing was performed The 
image-data-processing approach characterized by generating. 

[Claim 3] It is the image-data-processing approach characterized by setting up the sharpness 
emphasis multiplier K in an approach according to claim 2 according to the range of perimeter 
image data. 

[Claim 4] In the image data processor which performs sharpness emphasis processing to the 
image data S concerned to image data S set up and outputted to a predetermined pixel 
consistency using the perimeter image data An entry means to set up the range of said 
perimeter image data based on said predetermined pixel consistency, An Anh Sharp image data 
generation means to generate Anh Sharp image data U by performing data smoothing to said 
image data S using said perimeter image data of the range set up by said entry means, The 
predetermined sharpness emphasis multiplier K is used and it is [ said image data S, said Anh 
Sharp image data U, and ] S* =S+K- (S-U). 

Image data S* to which it carried out and sharpness emphasis processing was performed Image 
data processor characterized by having an image data generation means to generate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image-data-processing approach and 
equipment which can obtain the image data to which fixed processing was performed, without 
being dependent on a pixel consistency by performing data smoothing of image data, or 
sharpness emphasis processing based on the pixel consistency of the image data at the time of 
outputting. 
[0002] 

[Description of the Prior Art] The image information of a manuscript is read according to reading 
optical system, image data is obtained, and there is a system which performs various image 
processings to this image data, and is outputted to a printer etc. Such a system is especially 
used extensively in the field of printing and platemaking. 

[0003] By the way, a personal computer, a workstation, etc. progress by leaps and bounds in 
recent years, and can also deal with image data now. For example, DTP (Desk Top Publishing) 
which compounds by workstation etc. what was performing patching of an alphabetic character 
or an image by handicraft is spreading conventionally. Especially the ** version activity in the 
printing field is done with the ** version system, a total scanner, etc. which used said 
workstation etc. 
[0004] 

[Problem(s) to be Solved by the Invention] When the above workstations etc. are used, in order 
to take adjustment between the I/O machine of image information, a workstation, etc., it may be 
necessary to change the pixel consistency of the image data which is a processing object. That 
is, since the pixel consistency in the I/O machine of image information which can be processed 
generally differs from the pixel consistency in a workstation etc. which can be processed, it is 
necessary to adjust these. 

[0005] On the other hand, in said I/O machine, data smoothing and sharpness emphasis 
processing may be performed to image data. When such processing is performed to the image 
data from which a pixel consistency differs, there is fault which brings the processing result of 
having differed even if it performed the same processing. 

[0006] Then, in case this invention performs data smoothing, sharpness emphasis processing, 
etc. to image data, it aims at offering the image-data-processing approach and equipment which 
cannot be based on the pixel consistency of the image data to output, but can obtain the always 
same processing result 
[0007] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, this invention is 
characterized by performing data smoothing to said image data to the image data set up and 
outputted to a predetermined pixel consistency using said perimeter image data of the range set 
as said predetermined pixel consistency by carrying out proportionally [ abbreviation ] in the 
image-data-processing approach of performing data smoothing to the image data concerned 
using the perimeter image data. 

[0008] Moreover, this invention is set to image data S set up and outputted to a predetermined 
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pixel consistency to the image-data-processing approach of performing sharpness emphasis 
processing to the image data S concerned using the perimeter image data. Said image data S 
after generating Anh Sharp image data U by performing data smoothing to said image data S 
using said perimeter image data of the range set as said predetermined pixel consistency by 
carrying out proportionally [ abbreviation ], The predetermined sharpness emphasis multiplier K 
is used and it is [ said Anh Sharp image data U and ] S* =S+K- (S-U). 

[mage data S* to which it carried out and sharpness emphasis processing was performed It is 
characterized by generating. 

[0009] Furthermore, this invention is set to image data S set up and outputted to a 
predetermined pixel consistency to the image data processor which performs sharpness 
emphasis processing to the image data S concerned using the perimeter image data. An entry 
means to set up the range of said perimeter image data based on said predetermined pixel 
consistency, An Anh Sharp image data generation means to generate Anh Sharp image data U by 
performing data smoothing to said image data S using said perimeter image data of the range set 
up by said entry means, The predetermined sharpness emphasis multiplier K is used and it is 
[ said image data S, said Anh Sharp image data U, and ] S* =S+K- (S-U). 

Image data S* to which it carried out and sharpness emphasis processing was performed It is 

characterized by having an image data generation means to generate. 

[0010] 

[Function] With the image-data-processing approach and equipment concerning this invention, 
the processing range which carried out proportionally [ abbreviation ] is set as the pixel 
consistency at the time of outputting to the perimeter of image data S, and data smoothing of 
said image data S is performed using the image data of said processing range. In this case, on an 
output image, since said processing range is not based on a pixel consistency but becomes fixed, 
it can always obtain the same processing result. 

[0011] Moreover, the same processing result can be obtained also Anh Sharp image data U by 
which data smoothing was carried out as mentioned above to said image data S, and by 
performing sharpness emphasis processing of image data S using the predetermined sharpness 
emphasis multiplier K. 
[0012] 

[Example] Next, an example suitable about the image-data-processing approach and equipment 
concerning this invention is given, and it explains to a detail below, referring to an attached 
drawing. 

[0013] Drawing 1 shows the outline configuration of the image data processor 10 concerning this 
example. This image data processor 10 reads the image recorded on the manuscript 12 by which 
vertical-scanning conveyance is carried out to a main scanning direction by CCD 16 through a 
condenser lens 14, performs predetermined processing to the obtained image data, and transmits 
it to an external workstation etc. In addition, a workstation etc. performs predetermined edit 
processing to image data, and transmits this to output units, such as a printer. 
[0014] The A/D-conversion circuit 18 which changes into a digital signal the image data from 
which the image data processor 10 was changed into the electrical signal by CCD16, The 
amendment circuit 20 which performs amendment, the shading compensation of reading optical 
system, etc. to the image data changed into the digital signal at the time of the dark of CCD16, 
The gradation conversion circuit 22 which performs gray scale conversion of said image data, 
and the pixel consistency conversion circuit 24 which changes the pixel consistency of said 
image data into the pixel consistency at the time of processing by workstation etc., It has the 
sharpness emphasis processing circuit 26 which performs sharpness emphasis processing to said 
image data, and the pixel consistency setting section 28 which sets up a pixel consistency and 
supplies pixel consistency data to said pixel consistency conversion circuit 24 and said 
sharpness emphasis processing circuit 26. In addition, in said pixel consistency conversion circuit 
24, pixel consistency conversion by infanticide processing of image data, interpolation 
processing, etc. is performed. 

[0015] Here, theoretically in the sharpness emphasis processing circuit 26, sharpness emphasis 
processing is performed as follows to image data. That is, it is Sij (i= 1 — m, j= 1 — n) about the 
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image data corresponding to [ the image data of a manuscript 12 shall consist of n pixels to m 
pixels and the direction of vertical scanning to a main scanning direction, and ] each of these 
pixels. It carries out It is [001 6] by taking out and equalizing the image data of a MxM individual 
(M: mask size data, M<=m, n) in a main scanning direction and the direction of vertical scanning 
from the perimeter focusing on said image data Sij in the sharpness emphasis processing circuit 
26. 

[Equation 1] 

R=*-L i-j-L 

M~ 1 

2 

[0017] It carries out and the Anh Sharp image data Uij is generated. Next, said image data Sij, 
said Anh Sharp image data Uij, and image data Sij* by which sharpness emphasis processing was 
carried out using the predetermined sharpness emphasis multiplier K Sij* =Sij+K- (Sij— Uij) — (2) 
It generates by carrying out. In addition, this image data Sij* It is also possible to perform mask 
size data to a main scanning direction, and to process as an N individual (M!=N) in M pieces and 
the direction of vertical scanning in generation. 

[0018] Drawing 2 is the configuration block Fig. of said sharpness emphasis processing circuit 26. 
The sharpness emphasis processing circuit 26 is equipped with CPU30 which determines the 
sharpness emphasis multiplier K and the mask size data M based on the pixel consistency data 
rho supplied from the pixel consistency setting section 28, the storage section 32 which 
memorizes the sharpness emphasis multiplier K and the mask size data M to the pixel 
consistency data rho, and the mask size controller 34 which outputs a control signal according 
to the mask size data M. Moreover, the sharpness emphasis processing circuits 26 are two or 
more Rhine memory LM1 and LM2 which stores image data for every horizontal-scanning line of 
a manuscript 12. — LMn (n= 1, 2 — ), The selectors 36 and 38 for storing image data in the 
predetermined Rhine memory LMn according to the control signal from said mask size controller 
34, and taking out image data from the predetermined Rhine memory LMn, The direction adder 
unit 40 of vertical scanning and the main scanning direction adder unit 42 which generate the 
Anh Sharp image data Uij by adding image data to the direction of vertical scanning, and a main 
scanning direction, The multiplier 43 which multiplies by the square of the mask size data M to 
the image data Sij outputted from said selector 38, The adder 44 which reverses a sign and adds 
the Anh Sharp image data Uij outputted to data from said main scanning direction adder unit 42 
from said multiplier 43, The storage section 46 which memorizes the image data set up 
beforehand, and chooses and outputs predetermined image data based on the image data from 
the sharpness emphasis multiplier K and said adder 44 from CPU30, It has the adder 48 adding 
the image data outputted from said divider 47 to the image data Sij outputted from the **** 
divider 47 and said selector 38 by the square of the mask size data M from CPU30 in the image 
data from said storage section 46. In this case, from said adder 48, it is image data Sij*. It is 
outputted and a workstation etc. is supplied. 

[0019] Drawing 3 shows the configuration of said direction adder unit 40 of vertical scanning. 
The Rhine memory LM this direction adder unit 40 of vertical scanning remembers the Rhine 
memory LM1 thru/or the image data from LMn to be as image data of the direction of vertical 
scanning, The subtractor 50 which subtracts the image data which number[ of predetermined 
pixels ]~shifts and is outputted from said Rhine memory LM based on the control signal from the 
mask size controller 34 from the image data outputted from said Rhine memory LM1 thru/or 
LMn, The output from said subtractor 50 is added to the output of the register 52 which once 
memorizes the image data outputted to the main scanning direction adder unit 42, and said 
register 52, and it has the adder 54 again outputted to said register 52. 
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[0020] On the other hand, the shift register is used instead of the Rhine memory LM which 
constitutes said direction adder unit 40 of vertical scanning, and since other configurations are 
the same as the direction adder unit 40 of vertical scanning, said main scanning direction adder 
unit 42 omits the explanation. 

[0021] The image data processor 10 of this example is constituted as mentioned above 
fundamentally, and explains [ next ] actuation of this image data processor 10. 
[0022] First, the image information recorded on the manuscript 12 is read by CCD16 through a 
condenser lens 14, and is changed into an analog signal. After this analog signal is changed into 
the image data as a digital signal by the A/D~conversion circuit 18, it is supplied to the 
amendment circuit 20. In the amendment circuit 20, processing of amendment, the shading 
compensation resulting from reading optical system, etc. is performed to said image data at the 
time of the dark of CCD16. After the image data to which said processing was performed is 
changed into desired gradation in the gradation conversion circuit 22, it is changed into the pixel 
consistency [ in the workstation of the exterior which performs edit processing of the image 
data concerned etc. / handling / a consistency ] in the pixel consistency conversion circuit 24. 
In this case, in said pixel consistency conversion circuit 24, conversion of the pixel consistency 
by infanticide processing (contraction), line type interpolation processing, the Hermite 
interpolation processing (expansion), etc. is performed based on the pixel consistency data rho 
from the pixel consistency setting section 28. 

[0023] Next, as for the image data by which pixel consistency conversion was carried out, 
sharpness emphasis processing is performed in the sharpness emphasis processing circuit 26. 
This processing is explained according to the circuit shown in drawing 2 and drawing 3 . 
[0024] Then, CPU30 reads the mask size data M which correspond from the storage section 32, 
and the sharpness emphasis multiplier K based on the pixel consistency data rho supplied from 
the pixel consistency setting section 28. 

[0025] Drawing 4 shows the data table stored in the storage section 32. In drawing 4 , a pixel 
consistency in case an image consists of the scanning lines of 12 lines per mm mm in 12 
lines /is shown, and the mask size data M for creating Anh Sharp image data U to this pixel 
consistency are set as 3. In this case, magnitude of 1 pixel 1 / 12**83 micrometers — (3) 
Output image range for coming out, and creating Anh Sharp image data U, since it is 
83x3=249micrometer — (4) 

It becomes. To other pixel consistencies, similarly, the mask size data M are set up so that the 
output image range may be set to 200 micrometers thru/or 250 micrometers. Thus, the output 
image range for creating Anh Sharp image data U is image data S* by which sharpness emphasis 
was carried out based on (2) types since it was set as abbreviation regularity in 200 micrometers 
thru/or 250 micrometers. Processing to obtain can be performed in the same output image 
range, it cannot be based on a pixel consistency, but the same processing result can be 
obtained. In addition, let the range of 200 micrometers thru/or 250 micrometers be the optimal 
range from human being s vision property. 

[0026] Moreover, drawing 5 is a graph which shows the relation between the mask size data M 
and the sharpness emphasis multiplier K. This graph shows the mask size data M for obtaining 
sharpness emphasis processing equivalent to the case where it considers as the mask size data 
M= 11 and the sharpness emphasis multiplier K= 1, and relation with the sharpness emphasis 
multiplier K. Thus, it depends for sharpness emphasis processing not only on the mask size data 
M but on the sharpness emphasis multiplier K. The relation between the pixel consistency data 
rho, the mask size data M, and the sharpness emphasis multiplier K is set to the data table 
shown in drawing 4 . 

[0027] The mask size data M read from the storage section 32 are supplied to the mask size 
controller 34 by CPU30, and the sharpness emphasis multiplier K is supplied to the storage 
section 46. In this case, a pixel consistency explains below as that 3 and whose sharpness 
emphasis multiplier K 12 lines [ mm ] /and the mask size data M are 6. 
[0028] First, the mask size controller 34 is controlling a selector 36, and makes sequential 
connection of the pixel consistency conversion circuit 24 ( drawing 1 ), the Rhine memory LM1, 
or LM3. Therefore, the image data outputted from said pixel consistency conversion circuit 24 is 
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stored in each Rhine memory LM1 thru/or LM3 for every horizontal-scanning line. Next the 
mask size controller 34 is image data Sij* while controlling a selector 38 and outputting image 
data from each Rhine memory LM1 thru/or LM3 one by one to the direction adder unit 40 of 
vertical scanning. It outputs to the adders 44 and 48 which mention later the image data Sij 
which takes the lead for creating. 

[0029] In the direction adder unit 40 of vertical scanning, as shown in drawing 3 p while each 
Rhine memory LM1 thru/or the image data from LM3 are read in the direction of vertical 
scanning and sequential storing is carried out at the Rhine memory LM, sequential supply is 
carried out at a subtracter 50. And from said Rhine memory LM, based on the control signal from 
the mask size controller 34, since the mask size data M are 3, it shifts by 3 pixels and image 
data is supplied to said subtractor 50. After the output from a subtractor 50 is supplied to a 
register 52 through an adder 54, it is again added to said adder 54. 

[0030] Drawing 6 expresses the image data in the every place point (A thru/or E) in the direction 

adder unit 40 of vertical scanning at the time of setting to a thru/or i the image data stream of 

the main scanning direction supplied from a selector 38. In addition, a thru/or i a= [Si— 1 1, Si-1 2, 

— SMj, — SMn] — (5) 

b= [Si1, Si2, —Sij, —Sin] — (6) 

c= [Si+11, Si+12, — Si+1j, — Si+1n] — (7) 

It comes out. In this case, the image data of E point is supplied to the main scanning direction 
adder unit 42. therefore — if it shall be arranged as shown to drawing 7 in image data Si— 1j — 1 
thru/ or Si+1j+1 — from the direction adder unit 40 of vertical scanning from the relation of 
drawing 6 Ti * =a+b+c = — [ (Si-1 1+Si1+Si+1 1) — (Si-1 j+Sij+Si+1j), and — (Si-1 n+Sin+Si+1n)] 

= [Ti1*. Ti2* f —Tij*, —Tin*] — (8) 

Becoming image data Ti * It will be outputted. however — Tij* = (Si-1 j+Sij+Si+1j) — (9) 
It comes out. 

[0031] Similarly a shift register is used instead of the Rhine memory LM which constitutes the 
direction adder unit 40 of vertical scanning from a main scanning direction adder unit 42, and it is 
said image data Tij*. It is adding to a main scanning direction. Tij= (Tij-1 *+Tij*+Tij+1 *) — (10) 
It carries out and the addition image data Tij in a mask is called for. In addition, it is between the 
Anh Sharp image data Uij of (1) type, and the addition image data Tij in a mask. Tij=M2 Uij — 
(11) 

There is ******. 

[0032] Next, it sets to an adder 44 and said addition image data Tij in a mask is M2 with a 
multiplier 43 to the image data Sij from a selector 38. It subtracts from the data by which it was 
able to multiply, and the storage section 46 is supplied. In the storage section 46, from the data 
from an adder 44, and the sharpness emphasis multiplier K from CPU30, Data K (M2 S-T) are 
called for and a divider 47 is supplied. In a divider 47, the division of said data is done by the data 
M2 from CPU30, and this data is supplied to an adder 48. Image data Sij* which image data Sij is 
added and is further shown by (2) formulas in an adder 48 It is obtained. In addition, count 
precision can be raised by using the addition image data Tij in a mask defined like (10) types, 
without using the Anh Sharp image data Uij defined like (1) type. 

[0033] Said image data Sij* It is outputted to a workstation etc. and desired edit processing etc. 
is performed, in this case, said image data Sij* **** — since sharpness emphasis processing 
according to the pixel consistency at the time of being processed by workstation etc. is 
performed, the degree of sharpness emphasis processing to an image is not influenced by the 
pixel consistency, and the always same sharpness emphasis can be obtained. 
[0034] In addition, in this example, although the case of sharpness emphasis processing was 
explained, also when performing data smoothing (processing which obtains Anh Sharp image data 
U), the same effectiveness can be acquired. 
[0035] 

[Effect of the Invention] As mentioned above, since according to this invention the range of 
image data set as the object of data smoothing or sharpness emphasis processing was set up 
according to the pixel consistency of the image data outputted and the sharpness emphasis 
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multiplier is also set up if needed, the image data to which it was not based on said pixel 
consistency, but fixed processing was performed can be obtained. 

[Translation done.] 
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